AP1-dependent repression of TGFα-mediated MMP9 upregulation by PPARδ agonists in keratinocytes.
Peroxisome proliferator-activated receptors (PPARs) are ligand-activated transcription factors that function mainly in the regulation of glucose and lipid homeostasis. PPAR agonists have been shown to control inflammation by inhibition of distinct proinflammatory genes. Aberrant activation of the epidermal growth factor receptor and/or overexpression of its ligand, transforming growth factor-α (TGFα), are key features of both neoplastic and inflammatory hyperproliferative epithelia. Matrix metalloproteinase 9 (MMP9) belongs to the set of genes that are effectively induced by TGFα in keratinocytes. Induction of MMP9 expression is strongly linked to regenerative skin repair mechanisms, inflammatory skin diseases and tumor metastasis. We explored whether the known anti-inflammatory effects of PPARδ ligands involve inhibiting the TGFα-mediated upregulation of MMP9. The PPARδ agonists potently inhibited TGFα-induced MMP9 expression in human keratinocytes. This inhibition was observed at both the protein and mRNA levels. Transcriptional activation studies with deletion constructs of a reporter gene revealed that PPARδ agonists mediate their inhibitory effects via an AP1-binding site. Electromobility shift assay analysis indicated that MMP9 gene expression is inhibited by repressing site-dependent DNA binding and transactivation by c-fos. In conclusion, our data provide the first evidence that MMP9 expression induced by TGFα is a valid target of PPARδ ligands in keratinocytes.